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Introduction and Sunnaary 

Since the publkatioar of '%nor Analysie - Pragrem A@I* e 

aumber of ravfiriolrs € m a  taken place, rmm mimr, others not w, 

minm. Thia mermrdm will detail these renrfaiana and may general- 

introdtoced into the I B D B O U E ~ I M ~ ~ ~ ~ ,  a d  positian and attitude error 

cOm0ct.d here. 
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B-2 

B- 3 

Line 

'?the 100 brightest. . I' 

lflOO brightest stars with.. . r l  

chwe - t o  + before arcsine 

Inaert: ( 6 )  Allon, C. W., datrophyalcal 
Quantities, Athl- Reas, 1963, p. 18. 

Thia table replaced by 100 brightest 8tur8 

nmmurandm.) Referenee (7') oleo cha&3e8, 
wefore .  

A,, Should be given in radbns. 

"and G = 1,996 x 
i0. . . I' 

(A0U0)3/rm2 

l t . .  .from -3.4 to  +3.4 fa increments.. . I t  

a,LLIce -3.4 a C3+3.4, then -3.4U3Aq < +3.40- ; 
i.e., the asbumption ia  mads that we are 
only dealing with 99.943 of the possible 
cases. Thia is certainly not a serioue 
restriction, hawever, 

- 6igD before M 

Cbange - t o  + before A 

A f t e r  Eq.(B-8) a d  before the line: "where 
A and B. ..'I, insert: 



I .  TABLE 11: 100 BRIGHTEST STARS* 

GENERAL RIGHT ASCENSION** DECLINATION$-'; VISUAL 
CATALOGUE (1970.0 EQUATOR) (1970.0 EQUATOR) MAGNITUDE NUMBER 

0 I II h m  S 
-- -___ 

* Allen, C .  W . ,  Astrophysical Q u a n t i t i e s ,  Athlone P r e s s ,  1963, p . ' 2 2 9 .  

** Computed by l i n e a r  ex t rapola t ion  from 1950.0 coordinate (Atlas 
Coel i ,  1960) using Annual Variation. 
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8 .  bast Squarm bfavigatipn Camgutation 

Xn m-9552-2, the min5ixnn data attitude and paoition coanputa- 

tioas are correct 81 given. 

on a precs+iaucl assumption and therefore amst be rescued. Furtbesnare, 

B e  least squerets method, hQtQwe, rests 

it ie unnecessarily complicated in that both at t i tude a d  position 

are computed together, T h q  &an, ahce star8 contribute no iafozmtfon 

tcrwarda vehicle pooftion, be ewaluated oeparately, greatly relimrfag 

thereby the amount of cumputation required. 

in general the pr~~edure for computing the %aat1I valuer of the tankmum. 

Physically, orre expects that if the fmuured vah8a are believed to 

be nomally distributed about the true value as wan, then the value8 

to that m881. minimizing the 5um of the squarea of the functfon 
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P - 3  

* T8uanpler end W e a r e r ,  Statiutical Aatatmq, Dwer Rws, Hew 
York, 1953, p. 1820 



perfowed In the mmb manner trfth the @ana hwmment cm .soantirlly 

identical targets.* Thus all ef the wk lire the same and can be dropped 

front tb nutation. 

let s' = tkm. ThPt i8, we evaluate the frarct%an and its partial@ at 

tb. laearnrlrsd value tb ri- this represent@ a h-ly accurate appzuxf- 

Etheramre, for lack of any bettu aotinmrte, we 

restion to the tru8 tk. 

Zhe equations from which the k~ 8x8 catcu'nted coma from m i d m a z  - ing 
s ti;& fe8pect tv tha afahmmi: 



I (1111, 

8 

a d  B ir  an n x 1 column vector whose elemante ara ct: 

Ran a aet of tramit tfmo IIIMlumamntl (am nmaautement f@r each k) 

the position coardinrtea and attitude paramatem (v8 to be coonputad, 

ThU w i l l  be dune reparately; that is the attitude paramQter8 will be 

camputd using only star t r a i t  the data &era the, fk ie  not a fuaction 

of It, Y, Z), while the pw%tion of tha vehicle w%ll be de~ived only 

froan planet transit tbms. 

other 

- 
He~fther w b l l  ba a s s d  to affect tha 
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%io last point rsgu&re8 some diocus8ion. In an actual navigation 

, 

dm v&iele attitude mubt be lrnnrnr befare pobitian can be f d .  Thue, 

error6 in attitude Will probably contribute errOra to the porition. 

We are mmre intaramtad at the present timw, ?towever, in deducing 

hopt -1 transit tima error8 affect ateitudo and position sepaxataly. 

At  aame Latar date. thab mutual iafbueuc.~ will be PacaAirud. Tbsrofora, 

(5) C a n  be written 88 

where I and B b e  thefrr ehmnta specified by 19qrrrrtfons (6) and (7). 
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poaition rather than the increwnte in position w i l l  thus remlt 

in a quadraeic oz worm Sn three u n k n m .  

(t)  = W- 'B  

d B 

-z - 
x=.r o,, 
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t tm Mate Carlo process in Proapcam A leaving only simple manipulations 

after the meemred tSme t b  btrcomes knapm, This is also true for 

attitude, of C ~ ~ P I B .  



e. Statistical dnelysir 

The laethod of analyzing the list of error8 in any of the 

rir attitude and positian valwm has been altered to tha extent 

of cmputing additional molpaota of the distributian, plotting t h  

dhtributi-, and ~ j m t w  it to Q C h i - S w t t d  twt. 

Fmr caPlgutatian af di6tributSoP uxumants, let each entry be repre- 

8%1ktSd by xz. 2fmn 

and 

c 



Ala0 cmputcsd are: (a) the coefficient of almmes8* 

which indfcater the a6ylllarstry of the dfbttibution about the utea& 

(yl > 0 iradlcatu a "laag tailqq to ths r-t tlhifr y1 € 0 indicateu 

a similar feature 00 tbs laft) and (b) tb. corfficimt of axcoor+ 

Chacldag thue agafrut the sample vrrnlurlr will clmrly ebar the extant 

t o  wbkh the individual -ora 0ra mrmally dirtribatad. 

For viouarlanalyairs, a plot is generated of the dirtributicm of 



.ad frml i t  the 4pamtity 
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* Xbid, p. 286. 
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